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Abstract

Low temperature behavior of spin ladder model

Fatemeh Amiri

In this thesis, low temperature behavior of the spin S=1/2 two —leg ladder in presence of a
uniform magnetic field is studied. The exchange couplings along both legs and rungs are
considered to be antiferromagnetic. Numerical methods are suitable ways for solving many-
body problems. Full diagonalization method is one of the numerical methods. By means of
full diagonalization method, we can achieve all the excited energy spectrum of a finite size
system. In order to understand low temperature behavior of the system, entropy, internal
energy and the specific heat are calculated and also magnetocaloric effect (MCE) is
considered. It is shown that the temperature-dependence of specific heat shows various
behaviors in different regions of the magnetic field. It is found that in presence of magnetic
field a novel structure with three peaks in the temperature-dependence of the specific heat is
unveiled. Also the field- dependence of specific heat shows interesting behavior in low
temperature region. The field-dependence of the specific heat is almost symmetric about the
average of critical points and it is in good agreement with experimental results.

On the other hand, an external magnetic field induces large relative changes in the entropy of
quantum spin systems at finite temperature. This leads to magnetocaloric effect, i.e. a change
in temperature during an adiabatic demagnetization process. We computed the entropy of
antiferromagnet spin 2 two leg ladder system in an external magnetic field. During an
adiabatic demagnetization process temperature drops in the vicinity of a field induced zero-
temperature quantum phase transitions.

Key words: Spin 1/2 two-leg ladder, Specific heat, Magnetocaloric effect, Entropy,
Quantum phase transitions, Full diagonalization
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